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PURPOSE: To keep cleaned crystal surface more stably and clean for a 
longer time by removing residual impurities on crystal surface with a liquid 
surface treating agent as pretreatment for film-forming process and then by 
washing the crystal with pure water substantially not forming oxides and 
storing the crystal in pure water. 

CONSTITUTION: A liquid state surface treating agent 27 such as pure water, 

hydrofluoric acid-based, sulfuric acid-based, hydrochlolic acid-based, • 

hydrogen peroxide-based, ammonia-basd or their combinations are 4 ;: 

preselected depending on the contents of treatment, adjusted and stored in ^ 
a treating vessel 21 in advance. Then, residual impurities, oxide films and 

organic pollutants on crystal surface are removed. Then, valves 22 and 26 { 
are opened, pure water with dissolved oxygen concentration of less than \ 
300ppb is introduced to the treating vessel 21, the surface treating agent 27 * 
is replaced with pure water, and the surface of silicone crystal substrate 28 
is washed with pure water having the dissolved oxygen concentration of 
lower than 300ppb. After the washing, it is stored in pure water having the 
dissolved oxygen concentration of lower than 300 ppb. ^x^>.v 
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[0 0 0 1] 
[0 002] 

ssiwsaHT. ^>;3>»a«ffio»^*«{ci4 
v -r ;nsa©fiSfi*»tf fc o , wiiy- h Mf b^orast 

bxm<. fitoT. MftJR* S^S^ODSIS^ 

»«ft©&t>* y ->aea«ffi©»a3W^niX"c*s. 
[0003] >sa*ffio»HMfcteai t,nt 

8fci*4:fT ■ofcl&iC, K^Pr 800~iOOO'CSffi©iBia'C 

a»ffi©M{Wi»*<s:*<oa(o«affiv y n xzvkis** 
»wt3 tifc^ y >«a*ffitt. *<d»*^*-c«b* 

**©*#b«««*^> y =»>tta«ffi©Bi{fc»ccKw 



(2) W6- 1 40 37 7 
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[0 004] i C JtSa±OM<UtW*RSR, MR 

3f©WE4ffoKSftt. XPS (X-rayphotoelectron Spect 
roscopy) ^ffll^CiJCcfcoT, «£ 0 SftffiCCff S 

XPSiMSJg»*5V3\ C©*^£ Wb*SiK{fcII£si 

««»a^e»»6tisfi#3iaK:»«-r*i, si*fes£ 

a±©SiBtffcBW&i, ft 0.8nm<h*tf)e>ft& o */c, H 

10 «ft*^rai3eLft:xpsteiB*>6«, si, mm, &tm 

M> S^^-etl-etl39.58%, 46. 37%, 14.05%f?£ET£ C 
[0 0 0 5 ] ±iSL/cJ: J >ftXPSS1i**JfflUr % HF 

ifcppm ggo*ifi*r y l/c^ y n >s«isaaM<D 

&<Z>C£#>^ **#SBCDiBtttBlb*H*±tr, ^>y 

[ooo6] — ? ym*&t*9immz* v y 

00)K©^ffltCK Ittt, BHF ^ffi (pH=5 . 3^m^tc 
[000 7 ] L^L/«c*se>, iaLfc^Fffl^tftHffiCcfcli 

[000 8 ] C CC, ^fi© o.l/im ;L*-;KDCMO S 
50 >^ffi©^^*^tcflSc#Lr*5 0, ^ffi©¥4Bf£;OTftl> 



(3) 

3 

«£-y- MtffcDiij— tt*5|Sl±-r-2> 0 SSfc. EE PRO 

M©ftffitt{c|l8 or «. h >* >HglbJ!8©¥*&fb{<:cfc o 

*ffi©/S^F- ;u (c «fc &^i&f b&fl5#3ii < e> *iri > 
•5. 

[0009] 

[»»MB»LJ:5&-r4HUH] ±i£ LfcJ: ->y 
ttWSft"C«l»*.t>.«D©. ^©ilt^bftffi-ett. 10 
^Kba©^*®©®^©*^^^ nxosarcc 
ciLfiWM-c&~>tc. Cft6«> *£S^M^©M!if^*£ 

[0010] S£*cd^'J 3>s«©^a^tgr#«: 

s^^b^^asnri^. 

[001 1 ] co j: ^ftimjtstjfi-f 

{C&3ftft:4>©T\ M^*ffi?rj:<3— iiit^fb-rsci 
£T5It£Cc-r.5£*:{c. ^©»#Ybf*||^®£J;r>3r5EK: 

[0012] 30 
[l£H£ftS&-f-5/c«>©3Mg] *^bj«:*jW€,01©* 

icto^x. mifSMX.m<DmHBMt Lt, iiufBfSJi^M 
J»BW«*R*0fc»©*Sfi*. S«tt«cIHb*J*?& 

mm. mmm^zMfoTzm&jLwz-stsmmfc^mo) 40 

> y a >ttB£iS&*XfeiB-r -SIS 4 . 
*-Cgfe^^ 4 c t tc J: •) . «WEi/ y a >*SH«S£¥iI 
[0013] 

ttfl«BflO«B^W»*l»*Utea. HftKJteMfbft* 
JBJjRLttl****. Aft:WCCl3af#IMStK!W300pphWT 50 
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©«*t?y>^gfe^bfi,»4. cct, *fi*tfr©}ga 

*jt»-c4>«J^-rsc<b*J-c#5. c©tRfl§«. *6*4"^ 
©««ii#iffl{c«^£&?jt,&(,>fc«>, y 

?§#gJ^^e*i300ppbt(T©i^**t?. Sl»fcJ:t)f 

(lOO)ffifctb^T, Si cui)M©^* J ^?K3R5c*t-r5 
[0014] *fc. ±SaLfc®i¥ffi3RjfiS*S300ppbtiT 

>tt»«Si©1»iMc«5£H*ia 1 tc^iT. IDiatc^-r J: 

Bfes^tc^o-ottRttttSftfe:' y 3>n^<ot«ii 

SVS". Tk^l l <t*S-£L7fci"J 3>M^1 2i, l*3£{S© 
^> y n 1 3 £ ©*£-£* 1 4 B. Hfrrt ©-> y 3 > 

OH" Si 6*5lO-'inQVl??eEOrtiO. C©0H" S 
1 6 WLhiB L/t§5«> 6 flfc-> V 3 > - ^ 3 1 4 

ifttJ (CT^.t3f5ppn#ga) £. MfflO->^>I^l 

1 6©^?:+^K?|#m-rc <t#s-C 

[0015] cntC^tT, 2§??^^*^00ppb«T 

■C. C©0H- StcJ;5i??>yB. ^cait|j©^f- 

^^2©gB^--c4.cs/c», ^mss[©^Ky>xMs 
tcj: o-c t>, -> y 3 >is»©«ffi*¥a<b-r *c £*st* 

[0016]t?tt)^. ^©i^iSSS??^*^^*« 
Tfc'J >^fB, Mb^Jf5fi)45*aSC<!:fCj;i3Wtf6ti 

r y 3 >«»«ib&m* <t ©fflsft ffl*. jsnm 

300 PP bJi(T tm^S 3&«**flit > S £1 <t CC J: 

i^sfb-ricijji-c**. wa». ¥?ta©ss-c* 

•S'f'll^^F^fiSR. (DIN 4768. JIS 6 060l) "C*L/ 

fctg^. *»Mtcj:*3pyH<b«ai«:j:htf. 



ft =0.1nmWTil^fil^: 100X lOOnm 2 «_hCD^^CCfc 

■y--fxr©^ffl<bw?r*B<ta« trance, imub<o»jsk 

<fe01^ISft*»»»«*»iC£*SpIt6i3teS. St 
[0017] 

[0018]*f, 1 

C 0 0 1 9 1 H 3 tt. *a?B©*»*»gB<3Dt8a*ffi% 

gTC&O, C<D*WI§g2 Itt, 531, *51>«PFA 

3»A*2 5#®*3*rCl>S. CCDM7)<^A^2 5CC 

[0020] ±iBffiffl&g2 1 rtCCB, abi^ai^Cc 
j£Cra«LfciftKaffl«fflWI2 7, mtftt*. 79 

BBS, RS^* *BM«, SBtft**** T>^rm, 
*cD4ifcffl^a«mtf^ i ;^>»asffi2 8* 

m^mmmm^3ooppmr<DWK^mmm^2 it*? 

^ y n >t£il3tt 2 8 3tS&£R7KattiKft* 300 PP bWT 
[002 1] ccmfctcX&ffifrm*. MUR, 

jr. t6»ii«*JBar&«EiCi:e, wumbe, cv 

D, LPEflPtciittBlSRfiXS. ^^awwcj:* 
^JRJBtOJB^ElS^^tr^ £T\ y =»>*SSS«2 8 
fct±fiabfc^BBRifiK# 300 PP b «TOM**"C{S# 

[0 0 2 2] ±aLfc<fc9&mr«Hl*tf ^CiCCj;^ 
-C > y >|g aSfi 2 8 *B^©BMl*©JBJ5dW>«« 

«»tt©«3iH)f*i«±-r 5 £ t . 3£&tt»K©tt 

y a VfgHSffi 2 8 <oaM* 3 SM L T I » 4 ttfiaT? , T ft 
Klliift^fic^ y a >»BS*2 8 O^ffi^BST 
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[0 02 3 ] ±E»fli<D<Sfi««ffl»«*ffll»r , _ki« 
C100) S«©t?^S4tf o/Co 48HliK<fcbrtt. 2%HF7K 

BE** 30ppbKT©*B**flat*fc o B4cc, ^yn>fea 
2 7 ± wgisss ft*BHtBW*x p s cc <t o sue u 

3ow*h(aT<D«*tffli^&*B^ccti. a*©y>x«FiH 

mi mom s »^me» t mam in^ fl 

20 [0 0 2 5 ] ±E«iB»#BBRaftK<0#fo!k6c J:5Sft», 

sicm)ffiriiippmWT^iBr** 3 f#6tifti 0 eft 
oppbfcTF, J:Dft*WKitt200ppfceK{ca:-5i, Mffctf 

[0026] ±faofc^jiHt?mr«tffiu/c5> y n > 
30 4AMCc«u. *©acc»#a3Rifta[3W 30pphKT©« 
O^ffl^S^fi^J <K*. ^) «*XSP«'J3eCcJ:o 
[0 0 2 7 ] ±fBL/cMI*l4*ec, si-aB^CcJ:SBlib 

40 ^rtca^Kjoc^TkicgfftLr y >^^n^ c tic <t 

J: 9 ffiilST £ C i^tMi 45. 
[0 0 2 8] llb/a 9 4S?Ma^SSL^*SSS«^ 

50 cfcOAOTi. ®#^^tS^30 PP bJ^TO*«7KCcJ:5 



lilt, *O=3>*^hffita*i«iS0fc, *fc* *« 

[0029] * yt, mmwc^ wtm 

Ltdm&mm-e$>*). npn»w^-7 h^>s? 10 

(BJT) CDSM*l/tl^o S7CC^-rNPN 
ttim^xm 7 5C^T N P NS^ # - ^ h ^ £ 

*(D^vr^*BE«ci:s^fc3&^3<«i^6tiri> 20 

[0 030] S7Ti3:, ffi«*JBl»;fc^ 
i?X*(D&gLk^<Dn&Btii&WtLX^Ol£ffis CO 
J:5&«ffiJKfiS©ffiCCfc, SfeiiKMBE, CVD, L 
PE^<Z>xfc*£^>~-j&gCcj;9 h7>^^-^M 

BJT, HBT, MOS-FET^(0S^XIICC 

*5W-5fifl±^©*sajafea©«r«ai9, *«©jSBixa 

[003 1 ] B9»«%n«a^iGft:afrffi^S 30 

S2 9a*g8tt3ftTl>S. C©a«a»Af 2 9*C|iA;l, 
^3 0#s/rff SfiTl^So 

[0 0 3 2 ] J:fBO/cmfMiM^g^^l^r«, 03CC^ 
Sh°h2 8 £»R%Dffi9ffll2 7 <b*^«)iRSbr*y*, 

»Hei9msiii3*ra»2 8affi©«a^K»*»*r 

«fl[S3R*a»ALfca, >^;L>:/2 2, 2 6 4BSWT** 40 
*»A-Ti. C<D<fc5«:. SBR«r«AOtett«r«** 
«lft-r* Cite J: 0, ^#M^tI^300 PP b«TO$«7K 

300pphKTCC<S«T*Ci*s-C#*. tefflgS2 
1 O.lTorrJWTCC-rSCiCCj: 
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Sfot, #!fl£gS2 lttJCCfiSR^AraciCC 
^^aSAT&CiSCjr^r, WOmtBKM 

[0033] * fc v la i o «es«r«iaR»©ffi©«fi£ 

fi§S 2 1 ^<03M*<OS6Aiia3&siEii«^5C{J, 
*io»«mi*»-rc<!:*Wl*r. W*.KBio*«: 

[0 034] ±fBUfc3S»WT?«S**ffll^» 

[ 0 0 3 5 ] El 1 l ttBW«att»D3 6CCffi(Dlt 

2 7-^tt7k©«BSiS-rS»Hm*StlS9f»SI«3 1 cc 

[0 03 6] Wc* *fWCCfc»S»2©^i^WI«ai[© 

Murals. 
[ 0 0 3 7 ] m 1 2 C©SgttWrffirau/c^ffi^Fffl 

itm<DmmmmiOMf&*m^fr^-rmv&z> 0 mi 2 

5C7n-r«lfflSgB«, 1^9^01 0^7nUfc$£ H ^©mr^a 
£8B±EI«*C k FW>«4 1 *W-r&toH£fS4 2 
*^»A«4 3*J:aPffilWA«4 43WSBBI3*ift: 

[0 03 8] ±IB«J&©ffiffl«a*fl3ir»T, ^toilS 
S4 2rtCC«^tfHF*^St4 6*JRSUr*J*. CCD 
HBK«ai« 4 6 *CC^U a >»«4 7 «ra«L^ Bf5©»* 

«§S4 2rt5caSR*A«4 4fr6aiK»KS3R 

til. te£V$m$-mxft5Ct&XZZ> 0 Tttto^ M 

^art^oa^^A^OBiiK^^offlR^^ u > 
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[0 0 3 9 ] ±j£L/e#M^«C^T, vyn>Sfi 

aafccti^ip^fflfflao^ynv aoo)*ffite<t^ en 

i)3lffi<D F T - I R ( y - V x&mfaftftm ftCC J: & 

was* (pfflf^i^) Hi3*$j:Dfiai4cc*n 

[0 04 0] CCT\ FT- I RiMffiCCfeUT, HF^te 
ffiSfci^^^JBUfc^y^^aoo^J:^ (ni)© 

(Hl^f^2*7yfe7 h3) &CJ;&& 

©V-f #0-7:7 (lOO)ffi'CBSi-K Si-H 3 , 

Cini.)ffiT-KSi-Hi , Si-H 3 ©JgrOKiR^FT- I R 

[0 04 1 ] HI 3^6, SJMFteSififila)^ f J =i > (10 20 
0) SffitCti, Si-Hj ©ffe&CSi-H 3 <DBftiK#***), ^>y 

ffi?W&nm&* 30pphWTK:e»Ln:#e**fflc»r 

V>^Lfc»<D^ffi©»JRt'-^JJ. Si-Hi ^ifftlb-C 

s. ra««cja*3&s. ^y^xiu.) ^Micfc^G-5o 0 

[0 04 2 ] S/c, HI 5(C^»;=i>(lD0) *|R*HRR 

(RMS) iOHff*Sf. JW**<DS#K*7S 
S^300ppbWT, d: 5 MftW«c6a200ppbt(TCe:tt 4 <h , 

f (DJSSi lt»¥aW[^I±L, RMS ^ 40 

[0 04 3] ±SELfc«Ml*ffi«affl Lfc¥*tt 

SSgOigj&WiOT, o.i/im ;i;-;KDCMOS*«JS 

fco.i/im il/-JKDNMOS<D«J3t*^Lr*yD, 
>-y^>aoo) lCCD=iy<BKfcK5 2^Ml 

/c 0 ya>T\ ->yn>(ioo) 1 ©j&jgwc&fc^ 

30pphWT©#fi7kT u >*&a*fT^ ^±ittccsn/c so 
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t^y n>^ffi5 1 a.&fcf&Ltc 0 C©^';3>gI5 1 
a±fc. y-m{t*5 3 C»S:5nm) ft*** h*S 

4, FU-f>55. y-h«ffi56, 7-Xli5 7, 

[0044]117tC, ±fE#G* y >X*C*5tf Stt** 

*S300ppbHT. <£ *3 ^»WCctt200ppbttTSffi*> 
h«ffi**»ftI-rSC<fc*^3CP4. O.lMm ;U-;l/NMO 

S^2oo PP bWTCDiW*r^JiT4 t <t li» c ±a* 

3 ?g??^?Sg# 30ppbKT<Dtt*rM 
JIT^Ciicj;^ o.iAtm ;l/-;lNMOS(?)¥SftS 
IJCiloy- h«E**f#6*i* Site, 

CC. NMOS^-htC^jE^EPJa$n/cB$, ngf4&Pifi 

ami s nr y - h *a f t antres <t * *?4*tt 
corn-it, *aoorti±*3Ww«Fr*&. c©»tttt 
cm) cmos ^ $ ft, (ni)cDii^^ippmiyTr c 

[0 04 5] aS, MOSfllfittt, ^l/=0(l 

00) isw<a^n^ 0 cmi (100) cDNit(* 

cti^MfflttcoiSTecott^S- co^ '>y^>(io 

o) ^atcDaei*i#ftT4d;, (ioo)Mcoffe^c(iii)a^ 

fif^fil-Cl^Ci^Ml-Cte^ ffiHWtt (10 
o)ffii^-lx_^l^ -ra=b%, Cm)ffi^fB Cioo)ffiJ: 
DfeNit^^tifcai), ffiffiKjfi: (ioo)CDNitJ:«9E3ia*s 
(ioo)^ffir«, ^>^y >^5K^K»*s^<#ffi 
T£C£lc&i^ I«tt*JfiTT5. CCDJ:9ttCi* 

6. ->y ^>s««fflcz)^iat44fpj±$'t±4c<!:Cc c fco 

[0 04 6 ] ^ctc. i/'ia VSacD^M^Pffl^fcaiffiOflk 

[ 0 0 4 7 1 m^btcmmm<DmmmBimmt 

RIfiltC, J:t!Stn:25— 50Q * cmt7) 6-f >^p-Si (100) 

[0 048 ] ccDcfc^ccur, «7kru >xl/cV'J 3 
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>affiCD^ffiffl$R a £ v lOOnmXioOnm 2 ©M^^CO 
^TiBjEL/fc. R a W\ ^AFM (Atomic Force M 
icroscopy)^ Ri^Xmfebtc lOOnmX lOOnm 2 <D$J^il 
«©fiKpP>»HJLft: B HI 8ic % ±fBR„ **8?fBHtf* 
tt*stt5ppbC[)«*tc AS U >XffiSB*lffli©IIB«<!: 

[004 9]H18^ «R?SB^a^5ppbCW* 

-CV>^®il|-r-SC iCCcfc^T, lOOnmX ioOnm 2 

*fcK6cj:*«HI»lBI©«ai*«:, iS*0B*ffi 

i^BBIB*ft*#^©«ttft«»6c J: o r t-r £ fc«> , 20 
en*. 

[oo5o] ±mLtcmm£&mLtcisv^>m 

ffi4flil>r, O.lMm Jl/-;K7)CMOS*gglW 

ot»ra^-5. CMOSo*Ka*5j:o**!36XfiK:oii-r 
nescMo s ©y- hSEE£$67k >; >xmtut<om% 

[0 0 5 2 ] »; n'>^ffi©¥S^fc», nnmtpoimtn 

[0053] ±fB*HSS«lcctei»r t^^KS 
iftlttf 300ppbfelTO#S*R: J: £ ¥tt*b#ffl©lWX« £ 1/ 
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[0 054 ] «iLtf ^ y =j >WbBto-ap*HiP 

[0 055]^20iC, 7yi*j6fiS(a?)i/';3>H 
ftlR <100nm)O^PgP ( SOOmhi X 500/im)©g*8BMfc 
J!S€:l^±L^CDiNE7f< c f 3 "CcD^';=i> (100), (111)^ 
H<Z)x * > y«D»ff»3RiaKtt??tt*^-r o 02 0 

j:o^y=i> cioo), (iiijsin -en^n3ooppbt< 

[0 05 6] H2 1«, S"J >BMbifi (l00nm)(D^y 

30ppbyC©>"J n>x y ^>ya©i^ft#tt*7RUfc 
fe^T-ab^, i2 1^6, 5xyn>xy^>yMKiE5S 

ffllAWf. 2cm/sec. 5/xm 

x 5am ©^^->-C(t 3WfMS5— 4nm©x-^^> 

[0 0 5 7 ] MTKCDffiM 2cm/sec-C lWpH8t* L 
<D Sum X s^m (D;^->©x * *>i/KBi?#K*l2 

>^<b^, 6 3 ttx ^> y©M, 6 4 ra«7K©fiE*i© 

n*ja»fw&asi^xy^>yai6 BsersjBjsssn-c.-oa 

2 3 (C . ±IE*ff"C>B*<Di38SS * 0 . Scm/sectt L> ^c^-& 

tt«><t<a«. 

[0 0 5 8 ] 'J a >©x ? ^ > yi4fiS3 1 

©if-r>c©/^->*#^fci8-&. i5»rarx^^>y 

g£ inmBlTtC-rSfcabfCW, 0.5cm/secBlTOiSftii« 

[ 0 0 5 9 ] m 2 4 ifSCDMa^ff^iffi/c-r/c^CD 
JBSKK^tSTo ^JI^g7 0©«SiLr(i, -r^a 

5^7 2 a{cfcg*#**Sfcffi3-£, ^ilg^7 0rtSPCC 
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